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BACKGROUND  OF  THE  INVENTION 

(1)  F i e l d   o f   t h e   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   t o   n o v e l   p y r r o l o l 2 , 1 - c ] -  

[ 1 , 4 ] b e n z o d i a z e p i n - 5 - o n e   c o m p o u n d s   h a v i n g   a n t i b a c t e -  

r i a l   a n d   a n t i t u m o r   a c t i v i t y   and  to   t h e i r   p r o d u c t i o n  

by  f e r m e n t a t i o n   of   a  new  m i c r o o r g a n i s m .  

(2)  D e s c r i p t i o n   of   t h e   P r i o r   A r t  

The  a n t i t u m o r   a n t i b i o t i c s   of   t h e   p r e s e n t   i n v e n t i o n  

a r e   new  m e m b e r s   of   t h e   a n t h r y m y c i n - n e o t h r a m y c i n  

g r o u p   o f   a n t i b i o t i c s .  

The  a n t i t u m o r   a n t i b i o t i c s ,  n e o t h r a m y c i n   A  a n d   n e o -  

t h r a m y a i n   B,  a r e   d i s c l o s e d   in   J .   A n t i b i o t i c s   29  ( 1 ) ;  

9 3 - 9 6   ( 1 9 7 6 )   and   J .   A n t i b i o t i c s   30  ( 4 ) :   3 4 0 - 3 4 3  

( 1 9 7 7 )   as   h a v i n g   t h e   s t r u c t u r e s  

n e o t h r a m y c i n   A 

n e o t h r a m y c i n   B 

The  a n t i b i o t i c   BBM-2040B  of  t h e   p r e s e n t   i n v e n t i o n  

may  be  s t r u c t u r a l l y   d i f f e r e n t i a t e d   f r o m   t h e   n e o -  

t h r a m y c i n s   in   t h e   p o s i t i o n   of  i t s   h y d r o x y l   g r o u p .  



The  d i a s t e r e o i s o m e r s   of  BBM-2040A  and   B  of   t h e   p r e s e n t  
i n v e n t i o n   h a v e   b e e n   d i s c l o s e d   in   S y m p o s i u m   P a p e r s   o f  

t h e   2 4 t h   S y m p o s i u m   on  t h e   C h e m i s t r y   of   N a t u r a l   P r o d u c t s  

( O s a k a ,   J a p a n ,   O c t o b e r   1 3 - 1 6 ,   1 9 8 1 ) :   P a p e r   7 2 ,  

pp .   5 5 2 - 5 5 9 .   C o m p o u n d s   31b  and   32b  in   t h i s   p a p e r   h a v e  

t h e   s t r u c t u r e s  

and   may  be  d i f f e r e n t i a t e d   f rom  BBM-2040A  and   B  o f  

t h e   p r e s e n t   i n v e n t i o n   in   t h e   c o n f i g u r a t i o n   o f   t h e   C - 2  

h y d r o x y   g r o u p ,   i . e .   BBM-2040A  and  B  h a v e   t h e   C - 2  

h y d r o x y   g r o u p   in   t h e   @ - c o n f i g u r a t i o n   w h i l e   t h e  

c o r r e s p o n d i n g   31b  and  32b  d i a s t e r e o i s o m e r s   h a v e   t h e  

B - c o n f i g u r a t i o n   a t   t h e   C-2  h y d r o x y   g r o u p .   The  p r e s e n t  

i n v e n t o r s   h a v e   f o u n d   t h a t   t h e   B - h y d r o x y   i s o m e r s  

d e s c r i b e d   i n   t h e   r e f e r e n c e   a r e   e s s e n t i a l l y   d e v o i d   o f  

a n t i t u m o r   a c t i v i t y   in   t h e   P388  m o u s e   l e u k e m i a   t e s t  

w h i l e   t h e   a - h y d r o x y   i s o m e r s   c l a i m e d   i n   t h e   p r e s e n t  

a p p l i c a t i o n   h a v e   a  m a r k e d   a c t i v i t y   a g a i n s t   P388  m o u s e  

l e u k e m i a   i n   t h i s   same  s c r e e n i n g   t e s t .  

The  a n t i t u m o r   a n t i b i o t i c ,   t o m a y m y c i n ,   i s   d i s c l o s e d   i n  

J .   A n t i b i o t i c s   25  ( 8 ) :   4 3 7 - 4 4 4   ( 1 9 7 2 )   and   C h e m .  

P h a r m .   B u l l . 1 9   ( 1 1 ) :   2 2 8 9 - 2 2 9 3   ( 1 9 7 1 )   as   b e i n g   o b t a i n e d  

by  f e r m e n t a t i o n   of   S t r e p t o m y c e s   a c h r o m o g e n e s   v a r .  

t o m a y m y c e t i c u s .   T o m a y m y c i n ,   w h i c h   h a s   t h e   s t r u c t u r e  



m a y ' b e   d i f f e r e n t i a t e d   f r o m   BBM-2040A  by  t h e   p r e s e n c e  
of   t h e   e t h y l i d e n e   g r o u p   a t   t h e   C-2  p o s i t i o n .  

The  a n t i t u m o r   a n t i b i o t i c ,   p r e t o m a y m y c i n ,   i s   d i s c l o s e d  

in   J .   A n t i b i o t i c s   25:  437  (1972)   as  h a v i n g   t h e   s t r u c t u r e  

P r e t o m a y m y c i n   may  be  d i f f e r e n t i a t e d   f r o m   B B M - 2 0 4 0 B  

by  t h e   e t h y l i d e n e   g r o u p   a t   t h e   C-2  p o s i t i o n .  

The  a n t i t u m o r   a n t i b i o t i c ,   o x o t o m a y m y c i n ,   h a v i n g   t h e  

f o r m u l a  



i s   d i s c l o s e d   in   Chem.  P h a r m .   B u l l   19:  2 2 8 9   ( 1 9 7 1 ) .  

O x o t o m a y m y c i n   d i f f e r s   f r o m   t h e   BBM-2040  a n t i b i o t i c s   i n  

t h e   p r e s e n c e   of  t h e   2 - e t h y l i d e n e   g r o u p   and   t h e   p r e s e n c e  
of   t h e   c a r b o n y l   g r o u p   a t   C - 1 1 .  

Among  t h e   m e m b e r s   of   t h e   a n t h r a m y c i n   g r o u p   of   a n t i t u m o r  

a n t i b i o t i c s   a r e   a n t h r a m y c i n   h a v i n g   t h e   f o r m u l a  

w h i c h   i s   d i s c l o s e d   i n   J .   Am.  Chem.  Soc .   87:   5791  ( 1 9 6 5 ) ,  

m a z e t h r a m y c i n   h a v i n g   t h e   f o r m u l a  

w h i c h   i s   d i s c l o s e d   in   J .   A n t i b i o t i c s   3 3 ( 6 ) :   6 6 5 - 6 6 7  

(1980)   and  s i b i r o m y c i n   of   t h e   f o r m u l a  



w h i c h   i s   d i s c l o s e d   in   J .   A n t i b i o t i c s   2 7 ( 1 1 ) :   8 6 6 - 8 7 3  

( 1 9 7 4 )   and   J .   A n t i b i o t i c s   2 5 ( 1 1 - ) :   6 6 8 - 6 7 3   ( 1 9 7 2 ) .  

An  e x t e n s i v e   c o m p a r i s o n   of   a n t h r a m y c i n ,   t o m a y m y c i n   a n d  

s i b i r o m y c i n   i s   f o u n d   in   J .   A n t i b i o t i c s   30  ( 5 ) :   3 4 9 - 3 7 0  

( 1 9 7 7 ) .  

SUMMARY  OF  THE  INVENTION 

T h e r e   i s   p r o v i d e d   by  t h e   p r e s e n t   i n v e n t i o n   a  n e w  

p y r r o l o b e n z o d i a z e p i n e   a n t i b i o t i c   d e s i g n a t e d   h e r e i n   a s  

B B M - 2 0 4 0 ,   s a i d   a n t i b i o t i c   b e i n g   p r e p a r e d   by  c u l t i v a t i n g  

a  new  s t r a i n   of  S t r e p t o m y c e s   d e s i g n a t e d   S t r e p t o m y c e s   s p .  

s t r a i n   J 5 7 6 - 9 9   (ATCC  39143)   in   an  a q u e o u s   n u t r i e n t  

med ium  c o n t a i n i n g   a s s i m i l a b l e   s o u r c e s   of   c a r b o n   a n d  

n i t r o g e n   u n d e r   s u b m e r g e d   a e r o b i c   c o n d i t i o n s   u n t i l   a  

s u b s t a n t i a l   a m o u n t   of   BBM-2040  i s   p r o d u c e d   by  s a i d  

o r g a n i s m   in   s a i d   c u l t u r e   med ium  and  t h e n   r e c o v e r i n g   t h e  

BBM-2040  a n t i b i o t i c   f rom  t h e   c u l t u r e   m e d i u m .  



The  new  BBM-2040  a n t i b i o t i c   of   t h e   p r e s e n t   i n v e n t i o n  

may  be  r e c o v e r e d   f r o m   t h e   f e r m e n t a t i o n   b r o t h   e i t h e r   as  a  

m e t h a n o l - a d d u c t   f o r m   of   t h e   s t r u c t u r e  

o r   as   t h e   o r i g i n a l l y   f o r m e d   d e s m e t h a n o l   f o r m   of   t h e  

s t r u c t u r e  

d e p e n d i n g   on  t h e   i s o l a t i o n   p r e c e d u r e   u s e d .   As  u s e d  

h e r e i n   and   in   t h e   c l a i m s ,   t h e   t e r m   "BBM-2040"   r e f e r s  

t o   t h e   B B M - 2 0 4 0 . a n t i b i o t i c   in   e i t h e r   t h e   m e t h a n o l - a d d u c t  

f o r m   or   t h e   d e s m e t h a n o l   f o r m .  

The  BBM-2040  a n t i b i o t i c s   of   t h e   p r e s e n t   i n v e n t i o n  

i n h i b i t   t h e   a c t i v i t y   of  v a r i o u s   g r a m - p o s i t i v e   a n d  

a c i d - f a s t   b a c t e r i a .   In  a d d i t i o n   t h e y   i n h i b i t   t h e   g r o w t h  



of  m a m m a l i a n   t u m o r s   s u c h   as   P388  l e u k e m i a   i n   m i c e .  

T h e   new  a n t i b i o t i c s ,   t h e r e f o r e ,   may  be  u s e d   as   a n t i -  

b a c t e r i a l   a g e n t s   o r   as   a n t i t u m o r   a g e n t s   f o r   i n h i b i t i n g  

m a m m a l i a n   t u m o r s .  

DESCRIPTION  OF  THE  DRAWINGS 

FIG.   1  shows   t h e   i n f r a r e d   a b s o r p t i o n   s p e c t r u m   o f  

BBM-2040A  ( K B r  p e l l e t )  .  

F IG.   2  shows   t h e   i n f r a r e d   a b s o r p t i o n  s p e c t r u m   o f  

BBM-2040B  (KBr  p e l l e t ) .  

F IG .   3  s h o w s   t h e   PMR  s p e c t r u m   of  BBM-2040A  i n  

p y r i d i n e - d 5   (60  M H z ) .  

F IG.   4  shows   t h e   PMR  s p e c t r u m   of  BBM-2040B  i n  

p y r i d i n e - d 5   (60  M H z ) .  

F IG .   5  shows   t h e   u l t r a v i o l e t   a b s o r p t i o n   s p e c t r u m   o f  

BBM-2040A  in   a c e t o n i t r i l e ,   0 ,1N  H C l - a c e t o n i t r i l e  

( 1 : 9   v / v )   and   0 ,1N  N a O H - a c e t o n t r i l e   ( 1 : 9   v / v ) .  

FIG  6  shows   t h e   u l t r a v i o l e t   a b s o r p t i o n   s p e c t r u m   o f  

BBM-2040B  in   a c e t o n i t r i l e ,   0 ,1N  H C l - a c e t o n i t r i l e  

( 1 : 9   v / v )   and   0 ,1N  N a O H - a c e t o n i t r i l e   ( 1 : 9   v / v ) .  

DETAILED  D E S C R I P T I O N  

T h i s   i n v e n t i o n   r e l a t e s   t o   n o v e l   a n t i t u m o r   a n t i b i o t i c s  

d e s i g n a t e d   h e r e i n   as   BBM-2040A  and  BBM-2040B  and  t o  

t h e i r   p r e p a r a t i o n   by  f e r m e n t a t i o n   of  a  new  s t r a i n   o f  

S t r e p t o m y c e s   d e s i g n a t e d   S t r e p t o m y c e s   sp .   s t r a i n  

J 5 7 6 - 9 9 ,   The  a b o v e - m e n t i o n e d   p r o d u c i n g   o r g a n i s m   w a s  

i s o l a t e d   f rom  a  s o i l   s a m p l e   c o l l e c t e d   in   P u e r t o  

C h i c a m a ,   P e r u .   A  b i o l o g i c a l l y   p u r e   c u l t u r e   of   t h e  



o r g a n i s m   h a s   b e e n   d e p o s i t e d   w i t h   t h e   A m e r i c a n   T y p e  

C u l t u r e   C o l l e c t i o n ,   W a s h i n g t o n ,   D . C . ,   a n d   a d d e d   to   i t s  

p e r m a n e n t   c o l l e c t i o n   of   m i c r o o r g a n i s m s   as   ATCC  3 9 1 4 3 .  

THE:MICROORGANISM 

The  a c t i n o m y c e t e   s t r a i n   No.  J 5 7 6 - 9 9   w a s  i s o l a t e d   f r o m  

a  s o i l   s a m p l e   and   p r e p a r e d   by  c o n v e n t i o n a l   p r o c e d u r e s  

as  a  b i o l o g i c a l l y   p u r e   c u l t u r e   f o r   c h a r a c t e r i z a t i o n .  

S t r a i n   J 5 7 6 - 9 9   p r o d u c e s   l o n g ,   b r a n c h e d ,   a e r i a l   m y c e l i u m  

( 0 , 5   µm  i n   w i d t h )   w h i c h   i s   n o t   f r a g m e n t e d .  - S p o r e - c h a i n s  

a r e   f o r m e d   m o n o p o d i a l l y   o r   a t   t h e   h y p h a l   t i p   of   t h e  

a e r i a l   m y c e l i u m .   S h o r t ,   s t r a i g h t   o r   h o o k e d   s p o r e -  
c h a i n s   c o n t a i n i n g   3  t o   10  s p o r e s   in   a  c h a i n   a r e   - 

p r o d u c e d   on  o r g a n i c   a g a r   m e d i a   s u c h   as   B e n n e t t ' s   a g a r  
and   o a t m e a l   a g a r .   L o n g ,   i r r e g u l a r l y   c o i l e d ,   o p e n -  

s p i r a l l e d   o r   f l e x u o u s   s p o r e - c h a i n s   c o n t a i n i n g   1 0 - 4 0  

s p o r e s   i n   a  c h a i n   a r e   f o r m e d   on  c h e m i c a l l y   d e f i n e d  

m e d i a   s u c h   as   C z a p e k ' s   s u c r o s e - n i t r a t e   a g a r .  T i g h t   c o i l s  

o r   l o o p s   a t   t h e   t i p   of   t h e   s p o r e - c h a i n   a r e   o f t e n  

o b s e r v e d   as   a  c o m p a c t   g l o b o s e   b o d y .   A f t e r   m a t u r a t i o n ,  

a  b e a d - l i k e   i n t e r m i t t e n t   s p o r e   a r r a n g e m e n t   i s   c o m m o n l y  

o b s e r v e d .   The  s p o r e s   a r e   s p h e r i c a l ,   o v a l   o r   e l l i p t i c a l  

i n   s h a p e   ( 0 . 6 - 1 . 0   x  0 . 6 - 1 . 5   µm)  and   h a v e   a  s m o o t h  

s u r f a c e .   S p o r a n g i u m ,   m o t i l e   s p o r e   and   s c l e r o t i c u m   a r e  

n o t   p r o d u c e d .  

S t r a i n   J 5 6 7 - 9 9   g r o w s   w e l l   on  ISP  m e d i a   a n d   o t h e r  

c o m m o n l y   u s e d   m e d i a .   A e r i a l   m y c e l i a   a r e   f o r m e d   a b u n d a n t -  

ly   on  C z a p e k ' s   s u c r o s e - n i t r a t e   a g a r ,   i n o r g a n i c  

s a l t s - s t a r c h   a g a r   and   B e n n e t t ' s   a g a r ,   b u t   p o o r e l y   o n  

y e a s t   e x t r a c t - m a l t   e x t r a c t   a g a r   and   o a t m e a l   a g a r .  



The  m a s s   c o l o r   of   a e r i a l   m y c e l i u m   i s   w h i t e   t o   y e l l o w i s h  

w h i t e .   S u b s t r a t e   m y c e l i a   a r e   y e l l o w i s h   t o   l i g h t   b r o w n .  

M e l a n o i d   and   o t h e r   d i f f u s i b l e   p i g m e n t   a r e   n o t   p r o d u c e d .  

T e m p e r a t u r e   f o r   m o d e r a t e   g r o w t h   r a n g e s   f r o m   20  °C  t o  

47  °C.  No  g r o w t h   i s   s e e n   a t   50  oC.  I t   i s   h i g h l y   t o l e r a n t  

t o   s o d i u m   c h l o r i d e   and   g r o w s   a t   NaCl  c o n c e n t r a t i o n   o f  

15 %  or   l e s s .   The  c u l t u r a l   and  p h y s i o l o g i c a l  

c h a r a c t e r i s t i c s   of   s t r a i n   J  5 7 6 - 9 9   a r e   s h o w n   in   T a b l e s  

1  and  2,  r e s p e c t i v e l y .   The  p a t t e r n   of  c a r b o h y d r a t e  

u t i l i z a t i o n   by  t h e   s t r a i n   i s   shown  in   T a b l e   3 .  









B a s a l   m e d i u m :   P r i d h a m - G o t t l i e b ' s   i n o r g a n i c   m e d i u m  

O b s e r v e d   a f t e r   i n c u b a t i o n   a t   2 8  ° C   f o r   3  w e e k s .  



. P u r i f i e d   c e l l - w a l l   of   s t r a i n   J 5 7 6 - 9 9   c o n t a i n s   L L -  

d i a m i o p p i m e l i c .   a c i d   and  g l y c i n e ,   a n d   t h e   w h o l e   c e l l  

h y d r o l y z a t e   c o n t a i n s   r i b o s e   a n d   m a n n o s e   b u t   l a c k s  

o t h e r   d i a g n o s t i c   s u g a r s .   The  c h e m i c a l   c o m p o s i t i o n   o f  

s t r a i n   J 5 7 6 - 9 9   i n d i c a t e s   t h a t   i t   b e l o n g s   t o   t h e  

a c t i n o m y c e t e   o f   c e l l - w a l l   Type   I .  

A l t h o u g h   t h e   s p o r e   and  s p o r e - c h a i n   m o r p h o l o g y   o f   s t r a i n  

J 5 7 6 - 9 9   r e s e m b l e s   t h a t   o f   n o n - s t r e p t o m y c e t e s   g e n e r a  

s u c h   as   A c t i n o m a d u r a ,   t h e   c u l t u r a l   and   p h y s i o l o g i c a l  

c h a r a c t e r i s t i c s   o f   s t r a i n   J 5 7 6 - 9 9  a n d   i t s   Type   I  

c e l l - w a l l   c o m p o s i t i o n   i n d i c a t e   t h a t   s t r a i n   J 5 7 6 - 9 9  

m i g h t   be  c l a s s i f i e d   a s  b e l o n g i n g   t o   t h e   g e n u s  

S t r e p t o m y c e s .   A c c o r d i n g   t o   t h e   d e s c r i p t i o n s   o f  

B e r g e y ' s   M a n u a l   ( 8 t h   e d . ,   1 9 7 4 ) ,   s t r a i n   J 5 7 6 - 9 9  

s h o u l d   be  p l a c e d   in   t h e   s p e c i e s   g r o u p ,   s p i r a l e s ,   w h i t e  

s e r i e s ,   n o n - c h r o m o g e n i c   and   s m o o t h   s p o r e   s u r f a c e ,   w h i c h  

i n c l u d e s   17  s p e c i e s .   B a s e d   on  t h e   ISP  ( I n t e r n a t i o n a l  

S t r e p t o m y c e s   P r o j e c t )   s p e c i e s   d e s c r i p t i o n s ,   s t r a i n  

J 5 7 6 - 9 9   r e s e m b l e s   S.  a l b u s ,   S . a l m q u i s t i ,   S.  c a c a o i   a n d  

S.  r a n g o o n   in   i t s   p r e d o m i n a n t   f o r m a t i o n   o f   s h o r t  

s p o r e - c h a i n s ,   b u t   d i f f e r s   in   t h e   c a r b o n   s o u r c e  

u t i l i z a t i o n   p a t t e r n .   The  c a r b o h y d r a t e   u t i l i z a t i o n  

p a t t e r n   o f   s t r a i n   J 5 7 6 - 9 9   i s  s i m i l a r   t o   t h a t   o f  

S.  h e r b e s c e n s   and   S.  o c h r a c e i s c l e r o t i c u s ,   b u t   d i f f e r e n c e s  

a r e   s e e n   i n   t h a t   S.  h e r b e s c e n s   h a s   g r e e n - c o l o r e d  

s u b s t r a t e   m y c e l i u m   and   S.  o c h r a c e i s c l e r o t i c u s  

f o r m s  w h i t e ,   y e l l o w ,   r e d   o r   g r a y   a e r i a l   m y c e l i u m   a n d  

C h a i n i a   t y p e   . s c l e r o t i u m   T h u s ,   s t r a i n   J 5 7 6 - 9 9   i s  

c o n s i d e r e d   t o   be  a  new  s p e c i e s   o f   t h e   s p e c i e s   g r o u p  
1 7 . 4 1 f   ( B e r g e y ' s   M a n u a l ,   8 t h   e d . ) .  



I t   i s   t o   be  u n d e r s t o o d   t h a t   f o r   t h e   p r o d u c t i o n   of   t h e  

BBM-2040   a n t i b i o t i c s ,   t h e   p r e s e n t   i n v e n t i o n ,   t h o u g h  

d e s c r i b e d   i n   d e t a i l   w i t h   r e f e r e n c e   to   t h e   p a r t i c u l a r  

s t r a i n   S t r e p t o m y c e s   s p .   s t r a i n   J 5 7 6 - 9 9   (ATCC  3 9 1 4 3 ) ,  

i s   n o t   l i m i t e d   to   t h i s   m i c r o o r g a n i s m   or   t o   m i c r o -  

o r g a n i s m s   f u l l y   d e s c r i b e d   by  t h e   c u l t u r a l   c h a r a c t e r i s t i c s  

d i s c l o s e d   h e r e i n .   I t   i t   s p e c i f i c a l l y   i n t e n d e d   t h a t   t h e  

i n v e n t i o n   e m b r a c e s   s t r a i n   J 5 7 6 - 9 9   and  a l l   n a t u r a l   a n d  

a r t i f i c i a l   B B M - 2 0 4 0 - p r o d u c i n g   v a r i a n t s   and   m u t a n t s  

t h e r e o f .  

A n t i b i o t i c   P r o d u c t i o n  

The  B B M - 2 0 4 0  a n t i b i o t i c s   of   t h e   g r e s e n t   i n v e n t i o n   m a y  
be  p r e p a r e d   by  c u l t i v a t i n g   a  B B M - 2 0 4 0 - p r o d u c i n g   s t r a i n  

of   t h e   g e n u s   S t r e p t o m y c e s ,   p r e f e r a b l y   a  s t r a i n   o f  

S t r e p t o m y c e s   sp .   h a v i n g   t h e   i d e n t i f y i n g   c h a r a c t e r i s t i c s  

of   ATCC  3 9 1 4 3   or   a  v a r i a n t   o r   m u t a n t   t h e r e o f ,   in   a  

c o n v e n t i o n a l   a q u e o u s   n u t r i e n t   m e d i u m   c o n t a i n i n g   k n o w n  

n u t r i t i o n a l   s o u r c e s   f o r   a c t i n o m y c e t e s ,   i . e .   a s s i m i l a b l e  

s o u r c e s   o f   c a r b o n   and  n i t r o g e n   p l u s   o p t i o n a l   i n o r g a n i c  

s a l t s   and   o t h e r   known  g r o w t h   f a c t o r s .   S u b m e r g e d   a e r o b i c  

c o n d i t i o n s   a r e   p r e f e r a b l y   e m p l o y e d   f o r   t h e   p r o d u c t i o n  

of   l a r g e   q u a n t i t i e s   of   a n t i b i o t i c ,   a l t h o u g h   f o r   p r o -  
d u c t i o n   o f   l i m i t e d   a m o u n t s ,   s u r f a c e   c u l t u r e s   and   b o t t l e s  

may  a l s o   be  u s e d .   The  g e n e r a l   p r o c e d u r e s   u s e d   f o r   t h e  

c u l t i v a t i o n   of   o t h e r   a c t i n o m y c e t e s   a r e   a p p l i c a b l e   t o  

t h e   p r e s e n t   i n v e n t i o n .  



The  n u t r i e n t   m e d i u m   s h o u l d   c o n t a i n   an  a p p r o p r i a t e  
a s s i m i l a b l e  c a r b o n   s o u r c e   s u c h   as   g l y c e r o l ,   a r a b i n o s e ,  

x y l o s e ,   r i b o s e ,   g l u c o s e ,   f r u c t o s e ,   s u c r o s e ,   l a c t o s e ,  

s o l u b l e   s t a r c h ,   m a n n i t o l   or   s o r b i t o l .   As  n i t r o g e n   s o u r c e s ,  

a m m o n i u m   c h l o r i d e ,   ammonium  s u l f a t e ,   u r e a ,   ammonium  n i t r a t e ,  

s o d i u m   n i t r a t e ,   e t c .   may  be  u s e d   e i t h e r   a l o n e   o r  i n  

c o m b i n a t i o n   w i t h   o r g a n i c   n i t r o g e n   s o u r c e s   s u c h   a s  

p e p t o n e ,   m e a t   e x t r a c t ,   y e a s t   e x t r a c t ,  c o r n   s t e e p . l i q u o r ,  

s o y b e a n   p o w d e r ,   c o t t o n   s e e d   f l o u r ,   e t c .   T h e r e   may  a l s o  

be  a d d e d   i f   n e c e s s a r y   n u t r i e n t   i n o r g a n i c   s a l t s   t o  

p r o v i d e   s o u r c e s   o f   s o d i u m ,   p o t a s s i u m ,   c a l c i u m ,   a m m o n i u m ,  

p h o s p h a t e ,   s u l f a t e ,   c h l o r i d e ,   b r o m i d e ,   c a r b o n a t e ,   z i n c ,  

m a g n e s i u m ,   m a n g a n e s e ,   c o b a l t ,   i r o n ,   a n d   t h e   l i k e .  

P r o d u c t i o n   o f   t h e   BBM-2040  a n t i b i o t i c s   c a n   be  e f f e c t e d  

a t   a n y   t e m p e r a t u r e   c o n d u c i v e   t o   s a t i s f a c t o r y   g r o w t h   o f  

t h e   p r o d u c i n g   o r g a n i s m ,   i . e .  ~ 2 0 - 4 7 ° C ,   a n d   i s   c o n -  

v e n i e n t l y   c a r r i e d   o u t   a t   a  t e m p e r a t u r e   o f   a r o u n d  

2 7 - 3 2   °C.  O r d i n a r i l y ,   o p t i m u m   p r o d u c t i o n   i s   o b t a i n e d  

i n   s h a k e r   f l a s k s   a f t e r   i n c u b a t i o n   p e r i o d s   o f   a b o u t  

f i v e   d a y s .   When  t a n k   f e r m e n t a t i o n   i s   t o   be  c a r r i e d   o u t ,  

i t   i s   d e s i r a b l e   t o   p r o d u c e   a  v e g e t a t i v e   i n o c u l u m   in   a  

n u t r i e n t   b r o t h   by  i n o c u l a t i n g   t h e   b r o t h   c u l t u r e   w i t h  

a  s l a n t   o r   s o i l   c u l t u r e   o r   a  l y o p h i l i z e d   c u l t u r e   o f  

t h e   o r g a n i s m .   A f t e r   o b t a i n i n g   an  a c t i v e   i n o c u l u m   i n  

t h i s   m a n n e r ,   i t   i s   t r a n s f e r r e d   a s e p t i c a l l y   t o   t h e  

f e r m e n t a t i o n   t a n k   m e d i u m .   A n t i b i o t i c - p r o d u c t i o n   m a y  
be   m o n i t o r e d   by  t h e   p a p e r   d i s c - a g a r   d i f f u s i o n   a s s a y  

u s i n g   B a c i l l u s   s u b t i l i s   M45  (Rec  m u t a n t ;   M u t a t i o n   R e s .  

16:   1 6 5 - 1 7 4   ( 1 9 7 2 ) )   as  t h e   t e s t   o r g a n i s m .  



ISOLATION  AND  P U R I F I C A T I O N  

The  BBM-2040   a n t i b i o t i c   of   t h e   p r e s e n t   i n v e n t i o n   may  b e  

o b t a i n e d   f r o m   t h e   f e r m e n t a t i o n   b r o t h   i n   two  d i f f e r e n t  

f o r m s ,   A  a n d   B,  a c c o r d i n g   t o   t h e   p r o c e d u r e s   u s e d   f o r  

t h e   e x t r a c t i o n   and   p u r i f i c a t i o n   o f   t h e   a n t i b i o t i c .  

S t r u c t u r a l   s t u d i e s   h a v e   r e v e a l e d   t h a t   BBM-2040A  i s   a  

m e t h a n o l   a d d u c t   f o r m   of   BBM-2040B.   T h e r e f o r e ,   t h e  

a n t i b i o t i c   may  be  r e c o v e r e d   in   t h e   d e s - m e t h a n o l   f o r m  

(BBM-2040B)   by  a v o i d i n g   u s e   of   t h e   m e t h a n o l   in   t h e  

e x t r a c t i o n   and   c h r o m a t o g r a p h i c   p u r i f i c a t i o n   p r o c e d u r e ,  

w h i l e   t h e   m e t h a n o l   a d d u c t   f o r m   (BBM-2040A)  i s   o b t a i n e d  

by  f o l l o w i n g   t h e   same  g e n e r a l   e x t r a c t i o n   and   p u r i f i c a t i o n  

p r o c e d u r e ,   b u t   u s i n g   m e t h a n o l   as   an  e x t r a c t i o n   s o l v e n t  

and   e l u a n t .  

I s o l a t i o n   o f   BBM-2040A:   " I l l u s t r a t i v e   P r o c e d u r e  

When  f e r m e n t i o n   i s   c o m p l e t e ,   t h e   h a r v e s t e d   b r o t h   i s  

s e p a r a t e d   i n t o   m y c e l i a l   c a k e   and  b r o t h   s u p e r n a t a n t ,  

f o r   e x a m p l e ,   by  u s i n g   f i l t r a t i o n   o r   c e n t r i f u g a t i o n .  

The  m y c e l i a l   c a k e   i s   s t i r r e d   w i t h   m e t h a n o l   and   t h e  

m e t h a n o l   e x t r a c t   t h e n   c o n c e n t r a t e d   t o  a n   a q u e o u s  

s o l u t i o n .   The  b r o t h   s u p e r n a t e   i s   s u b j e c t e d   t o  

c h r o m a t o g r a p h i c   s e p a r a t i o n ,   f o r   e x a m p l e ,   by  a p p l y i n g  

i t   t o   a  c o l u m n   of   a  n o n i o n i c ,   m a c r o r e t i c u l a   p o l y m e r  

r e s i n   s u c h   as  DIAION  HP-20  ( T r a d e m a r k   o f   M i t s u b i s h i  

C h e m i c a l   I n d u s t r i e s ,   J a p a n )   and  d e v e l o p i n g   w i t h   a  

s u i t a b l e   m e t h a n o l - c o n t a i n i n g   s o l v e n t   s y s t e m   ( e . g .  

n - b u t a n o l : m e t h a n o l : w a t e r   ( 2 : 1 : 1   v / v ) )   t o   e l u t e   t h e  

a n t i b i o t i c   a c t i v i t y .   The  a c t i v e   e l u a t e   may  t h e n   b e  

c o n c e n t r a t e d   to   an  a q u e o u s   c o n c e n t r a t e   and   c o m b i n e d  

w i t h   t h e   a q u e o u s   c o n c e n t r a t e   d e r i v e d   f r o m   t h e   m y c e l i a l  
e x t r a c t .   The  m i x t u r e   of   c o n c e n t r a t e s   i s   t h e n   w a s h e d  



w i t h   a  s o l v e n t   in   w h i c h   t h e   BBM-2040  a n t i b i o t i c s   i s  

s u b s t a n t i a l l y   i n s o l u b l e   ( e . g .   e t h y l   a c e t a t e )   a n d  

e x t r a c t e d   w i t h   a  s u i t a b l e   s o l v e n t ,   e . g .   n - b u t a n o l .  

The   s o l v e n t   e x t r a c t   may  t h e n   be  c o n c e n t r a t e d   t o  

p r o v i d e   c r u d e   BBM-2040  a s  a   b r o w n i s h   s o l i d .   T h e  

i m p u r e   p r o d u c t   may  be  p u r i f i e d   by  d i s s o l v i n g   i n  

m e t h a n o l   a n d   s u b j e c t i n g   t h e   m e t h a n o l i c   s o l u t i o n   t o  

s i l i c a   g e l   c o l u m n   c h r o m a t o g r a p h y   u s i n g ,   f o r   e x a m p l e ,  

a   m i x t u r e   o f   e t h y l   a c e t a t e - m e t h a n o l   ( 9 / 1   v / v )   a s  

t h e   e l u a n t .   E l u t i o n   of   t h e   p u r i f i e d   BBM-2040A  m a y  

be   m o n i t o r e d   by  b i o a s s a y   and  by  UV  a b s o r p t i o n  a t  2 5 4   n m .  

A c t i v e   f r a c t i o n s   may  be  c o m b i n e d ,   c o n c e n t r a t e d   i n   v a c u o  

a n d   l y o p h i l i z e d   t o   p r o v i d e  s u b s t a n t i a l l y   p u r e   B B M - 2 0 4 0 A .  

F u r t h e r   p u r i f i c a t i o n   can   be  a c c o m p l i s h e d   by  r e p e a t i n g   t b P  

c h r o m a t o g r a p h i c   p u r i f i c a t i o n   p r o c e d u r e   a n d / o r   b y  

c r y s t a l l i z a t i o n   f r o m   a  s u i t a b l e   s o l v e n t   s u c h   a s  

m e t h a n o l .  

I s o l a t i o n   o f   BBM-2040B: .   I l l u s t r a t i v e   P r o c e d u r e  

When  f e r m e n t a t i o n   i s   c o m p l e t e ,   t h e   h a r v e s t e d   b r o t h   i s  

s e p a r a t e d   i n t o   m y c e l i a l   c a k e   and  b r o t h   s u p e r n a t a n t ,   f o r  

e x a m p l e   by  u s i n g   f i l t r a t i o n   or   c e n t r i f u g a t i o n .   T h e  

m y c e l i a l   c a k e   i s   s t i r r e d   w i t h   a q u e o u s   a c e t o n e ,   a n d  

i n s o l u b l e   m a t e r i a l s   a r e   r e m o v e d   by  f i l t r a t i o n .   T h e  

f i l t r a t e   i s   t h e n   c o n c e n t r a t e d   to   an  a q u e o u s   s o l u t i o n   w h i c h  

i s   c o m b i n d e d   w i t h   t h e   b r o t h   s u p e r n a t e   a n d   s u b j e c t e d  

t o   c h r o m a t o g r a p h i c   s e p a r a t i o n ,   f o r   e x a m p l e   by  p a s s i n g  

t h e   f i l t r a t e   t h r o u g h   a  c o l u m n   of   a  n o n i o n i c ,   m a c r o -  

r e t i c u l a r   p o l y m e r   r e s i n   s u c h   as  DIAION  H P - 2 0   a n d  

d e v e l o p i n g   w i t h   a  n o n - m e t h a n o l i c   s o l v e n t   s u c h   a s  

a q u e o u s   a c e t o n e .   The  a c t i v e   e l u a t e   i s   t h e n   c o n c e n t r a t e d  

t o   an   a q u e o u s   s o l u t i o n   and  e x t r a c t e d   w i t h   a  s u i t a b l e  



n o n - m e t h a n o l i c   s o l v e n t   s u c h   as  n - b u t a n o l .   The  s o l v e n t  

e x t r a c t   may  be  c o n c e n t r a t e d   to   a  c r u d e   s o l i d   o f  

B B M - 2 0 4 0 8 .   The  c r u d e   BBM-2040B  may  be  p u r i f i e d   b y  

d i s s o l v i n g   i n   a  s u i t a b l e   n o n - m e t h a n o l i c   s o l v e n t   s u c h  

as   a q u e o u s   a c e t o n i t r i l e   and  s u b j e c t i n g   s u c h   B B M - 2 0 4 0 B  

s o l u t i o n   to   s i l i c a   g e l   c o l u m n   c h r o m a t o g r a p h y   u s i n g  

a  n o n - m e t h a n o l i c   e l u a n t   s u c h   as  a q u e o u s   a c e t o n i t r i l e .  

E l u t i o n   o f   t h e   p u r i f i e d   BBM-2040B  may  be  m o n i t o r e d  

by  b i o a s s a y   and   t h i n   l a y e r   c h r o m a t o g r a p h y   ( S i 0 2 ; e t h y l  
a c e t a t e : m e t h a n o l   (4 /1   v / v ) ) .   A c t i v e   f r a c t i o n s   may  b e  

c o m b i n e d ,   c o n c e n t r a t e d   a n d  l y o p h i l i z e d   t o   p r o v i d e  

s u b s t a n t i a l l y   p u r e   BBM-2040B.   S i n c e   B B M - 2 0 4 0 B   i s  

r e l a t i v e l y   u n s t a b l e   in   s o l u t i o n s ,   t h e   a b o v e - d e s c r i b e d  

c h r o m a t o g r a p h i c   p u r i f i c a t i o n   p r o c e d u r e   i s   p r e f e r a b l y  

c a r r i e d   o u t   a t   t e m p e r a t u r e s   b e l o w   room  t e m p e r a t u r e ,  

f o r   e x a m p l e   a t   a b o u t   5  ° C .  

P h y s i c o - c h e m i c a l   P r o p e r t i e s  

BBM-2040A  and   BBM-2040B  a r e   r e a d i l y   s o l u b l e   in   m e t h a n o l ,  

e t h a n o l ,   n - b u t a n o l   and   p y r i d i n e ,   s l i g h t l y   s o l u b l e   i n  

e t h y l   a c e t a t e ,   a c e t o n e   and  w a t e r   and   p r a c t i c a l l y  

i n s o l u b l e   in   b e n z e n e ,   c h l o r o f o r m   and  n - h e x a n e .   B o t h  

f o r m s   o f   t h e   a n t i b i o t i c   g i v e   p o s i t i v e   r e a c t i o n s   w i t h  

f e r r i c   c h l o r i d e ,   R y d o n - S m i t h   and  n i n h y d r i n   ( w e a k  

b r o w n i s h p i n k )   r e a g e n t s ,   b u t   a r e   n e g a t i v e   t o   S a k a g u c h i ,  

E h r l i c h   and   a n t h r o n e   r e a c t i o n s .   M o l e c u l a r   f o r m u l a e  

of   C 1 4 H 1 8 N 2 0 5   and   C13H14N2O4  w e r e   a s s i g n e d   t o  

BBM-2040A  and   B,  r e s p e c t i v e l y ,   b a s e d   on  t h e   13C-NMR 

and  m a s s   s p e c t r a l   d a t a   and  m i c r o a n a l y s i s .   P h y s i c o -  

c h e m i c a l   p r o p e r t i e s   of   BBM-2040A  and  B  a r e   s u m m a r i z e d  

in   T a b l e s   4,  5  and   6.  The  IR  s p e c t r a   of   BBM-2040A  and  B 

( i n   KBr  p e l l e t )   a r e   shown  in  F i g . ' s   1  and   2 .  







The   PMR  s p e c t r u m   of   BBM-2040A  ( F i g .   3,  60  MHz,  p y r i d i n e -  

d5)  i n v o l v e s   two  OCH3  g r o u p s   ( 6 : 3 . 3 0   and   3 . 7 5   p p m ) , o n e  

h i g h - f i e l d   m e t h y l e n e   g r o u p   ( δ : 2 . 1   p p m ) ,   f i v e   p r o t o n s   a t  

a r o u n d  δ : 3 . 9 - 4 . 8   ppm  and   two  a r o m a t i c   p r o t o n s   ( δ : 6 . 8 2   a n d  

8 . 1 0   ppm)  a l o n g   w i t h   one   NH  ( δ : 7 . 8 4   ppm)  and   two  OH 

(δ:   6 . 2   and   1 1 . 5 0   ppm)  s i g n a l s .   The  PMR  s p e c t r u m   o f  

BBM-2040B  l a c k s   t h e   s i g n a l s   of   h i g h e r - f i e l d   OCH3and  NH 

p r o t o n s   o b s e r v e d   w i t h   B B M - 2 0 4 0 A ,   w h i l e   a  d o u b l e   b o n d  

p r o t o n   ( δ : 8 . 2 4   ppm)  i s   p r e s e n t   in   t h e   s p e c t r u m   o f  

B B M - 2 0 4 0 B .   The  p h y s i c o - c h e m i c a l   p r o p e r t i e s   of   B B M - 2 0 4 0 A  

and   B  d e s c r i b e d   a b o v e   a r e   s i m i l a r   t o   t h o s e o f   n e o t h r a m y c i n  



and   t o m a y m y c i n ,   t h e   1 , 4 - b e n z o d i a z e p i n e   g r o u p   o f  

a n t i b i o t i c s .   H o w e v e r ,   t h e   a n t i b i o t i c s   a r e   r e a d i l y  

d i s t i n g u i s h e d   by  t h e i r   TLC  b e h a v i o u r : .   ( T a b l e   7)  a n d  

PMR  s p e c t r a .   BBM-2040A  and  B  c a n n o t   be  d i f f e r e n t i a t e d  

by  t h e   t h r e e   TLC  s y s t e m s   e x a m i n e d .  





S t r u c t u r e s   of   BBM-2040  A  and   B 

The  UV  a b s o r p t i o n   s p e c t r a   of   BBM-2040A  and   B  r e s e m b l e  

t h o s e   o f   n e o t h r a m y c i n   and  t o m a y m y c i n ,   s u g g e s t i n g   t h e y  

a r e   s i m i l a r   i n   t h e   c h r o m o p h o r e   s t r u c t u r e .   The  m a s s  

s p e c t r u m   o f   BBM-2040A  s h o w e d   a  b a s e   p e a k   a t   m/z   2 6 2  

(M+-CH3OH)  w h i c h   was  t h e   same  as  t h e   m o l e c u l a r   i o n  

of   BBM-2040B  and  n e o t h r a m y c i n .   Common  i o n   p e a k s  

(m/z  2 4 2 ,   2 1 9 ,   178 ,   150 ,   1 2 2 ,   86 ,   e t c . )   w e r e   o b s e r v e d  

i n   t h e   m a s s   s p e c t r a   of   BBM-2040A,   BBM-2040B  a n d  

n e o t h r a m y c i n ,   i n d i c a t i n g   t h a t   t h e   s t r u c t u r e s   o f  

BBM-2040A  and   B  a r e   c l o s e l y   r e l a t e d   t o   n e o t h r a m y c i n .  

The  s p e c t r a l   d a t a   and  p h y s i c o - c h e m i c a l   p r o p e r t i e s   o f  

BBM-2040A  and   B  i n d i c a t e d   t h a t   BBM-2040B  s h o u l d   be  t h e  

d e s m e t h a n o l   f o r m   of  BBM-2040A.   T h i s   was   p r o v e d   by  t h e  

f a c t   t h a t   BBM-2040B  was  p r e p a r e d   f r o m   BBM-2040A  in   a  

g o o d   y i e l d   when  BBM-2040A  was  t r e a t e d   w i t h   p y r i d i n e   a t  

room  t e m p e r a t u r e .   The  f o l l o w i n g   s t r u c t u r a l   s t u d i e s  

w e r e   p e r f o r m e d   m o s t l y   on  B B M - 2 0 4 0 A .  

On  a c e t y l a t i o n   in   p y r i d i n e ,   BBM-2040A  a f f o r d e d   d i - O -  

a c e t y l - d e s m e t h a n o l   d e r i v a t i v e   ( I I ,   M +  m/z   3 4 6 ) ,   w h i c h  

was  c o n s i s t e n t   w i t h   t h e   PMR  d a t a   i n d i c a t i n g   t h e   p r e s e n c e  
of   two  a c y l a b l e   h y d r o x y l   g r o u p s   in   BBM-2040A.   The  s a m e  

a c e t y l a t i o n   p r o d u c t   was  o b t a i n e d   by  a c e t y l a t i o n   o f  

BBM-2040B.   I I   was  t r e a t e d   w i t h   m - c h l o r o p e r b e n z o i c  

a c i d   a t   - 2 0 ° C   to  g i v e   an  o x o - c o m p o u n d   I I I   (M :  m/z  3 6 2 ) .  

A c i d   h y d r o l y s i s   of  I I I   w i t h   6N  HC1  a t   105°C  f o r  

20  h o u r s   a f f o r d e d   4 - h y d r o x y - 5 - m e t h o x y - a n t h r a n i l i c   a c i d  

(IV)  and   c i s - 4 - h y d r o x y - L - p r o l i n e   ( V ) .  



B a s e d   on  t h e   a b o v e   i n f o r m a t i o n   a l o n g   w i t h   t h e   f i r s t  

o r d e r   a n a l y s i s   of   360  MHz  s s p e c t r u m   o f   B B M - 2 0 4 0 A  

( T a b l e   5 ) ,   t h e   s t r u c t u r e   of   BBM-2040A  was  d e t e r m i n e d  

t o   be  as   shown  b e l o w .  

In   t h e   PMR  s p e c t r u m   of   BBM-2040A,   t h e   s i g n a l s  

a s s i g n a b l e   to   two  a r o m a t i c   p r o t o n s ,   one   NH,  o n e  

p h e n o l i c   h y d r o x y   a n d   two  OCH3  g r o u p s   a r e   v e r y   s i m i l a r   t o  

t h e   c o r r e s p o n d i n g   s i g n a l s   of   t o m a y m y c i n   d e t e r m i n e d  

u n d e r   t h e   same  c o n d i t i o n .   The  p r o t o n   on  t h e   c a r b i n o l -  

a m i n e   c a r b o n   (H11)  r e s o n a t e d   as  a  d o u b l e t   w h i c h   c o l l a p s e d  

i n t o   a  s i n g l e t   u p o n   i r r a d i a t i o n   a t   δ :  7 . 9 4   ppm  ( N H ) .  

The  l a c k   o f   c o u p l i n g   b e t w e e n   H11  and   H 11 a  o b s e r v e d   f o r  

BBM-2040A  h a s   a l s o   b e e n   r e p o r t e d   f o r   t h e   a n t h r a m y c i n -  

t o m a y m y c i n   g r o u p   o f   a n t i b i o t i c s   h a v i n g   " R " - c o n f i g u r a t i o n  

a t   C11  and   "S"  a t   C 1 1 a .   T h u s ,   t h e   1 , 4 - b e n z o d i a z e p i n e  



p a r t   o f   BBM-2040A  s h o u l d   be  i d e n t i c a l   w i t h   t h a t   o f  

t o m a y m y c i n .   The  a l c o h o l i c   hydroxyl   p ro ton   of  BBM-2040A  was 

o b s e r v e d   a t   6 :   6 . 3 4   ppm  as  a  d o u b l e t .   D e c o u p l i n g  

e x p e r i m e n t   r e v e a l e d   t h a t   t h e   p r o t o n   was  c o u p l e d   w i t h  

a  m e t h i n e   p r o t o n   a t   δ  :   4 . 5 3   ppm  (H2) ,   w h i c h   i n   t u r n  

was  c o u p l e d   w i t h   h i g h - f i e l d   m e t h y l e n e   p r o t o n s   H1A  a n d  

H1B  ( δ  :   2 . 3 9   and   2 . 5 7 ) ,   and   a l s o   w i t h   a  p r o t o n   a t  

δ :   4 . 1 4   ppm  (H3A) .   I r r a d i a t i o n   of   e i t h e r   o f   t h e  

n o n - e q u i v a l e n t   m e t h y l e n e   p r o t o n s   c o n v e r t e d   a  t r i p l e t -  

p r o t o n   a t  6 :   4 . 0 8   (H11a)   i n t o   a  d o u b l e t   and   c a u s e   a  

s i g n i f i c a n t   c h a n g e   of   t h e   s p l i t t i n g   p a t t e r n   o f   H2 

p r o t o n .   T h e s e   PMR  d a t a   a r e   c o n s i s t e n t   w i t h   t h e   a s s i g n m e n t  

t h a t   t h e   s e c o n d a r y   h y d r o x y l   g r o u p   of   BBM-2040A  i s  

l o c a t e d   a t   C-2  of   t h e   p y r r o l i d i n e   r i n g .  

The  CMR  s p e c t r u m   of   BBM-2040A  d e m o n s t r a t e d   t h e   p r e s e n c e  
of   14  c a r b o n s   ( T a b l e   6 ) ,   whose   a s s i g n m e n t s   w e r e   made  o n  

t h e   b a s i s   o f   o f f - r e s o n a n c e   d e c o u p l i n g   e x p e r i m e n t   a n d  

in   c o m p a r i s o n   w i t h  t h e   l i t e r a t u r e   d a t a   of  n e o t h r a m y c i n .  

Thus   t h e   s t r u c t u r e   of   BBM-2040A  was  d e t e r m i n e d   t o   b e  

( 2 S ,   1 1 a S ) - 5 , 1 0 , 1 1 , 1 1 a - t e t r a h y d r o - 2 , 8 - d i h y d r o x y - 7 , 1 1 -  

d i m e t h o x y - 5 - o x o - 1 H - p y r r o l o ( 2 , 1 - c )   ( 1 , 4 ) b e n z o d i a z e p i n e  

and   t h a t   o f   BBM-2040B  t o   be  i t s   d e s m e t h a n o l   f o r m   a s  

shown  b e l o w .  



B i o l o g i c a l   P r o p e r t i e s   of   BBM-2040A  and   B 

The  m i n i m u m   i n h i b i t o r y   c o n c e n t r a t i o n   (MIC)  o f   B B M - 2 0 4 0  

was  d e t e r m i n e d   f o r   a  v a r i e t y   o f   g r a m - p o s i t i v e ,   g r a m -  

n e g a t i v e ,   a n d   a c i d - f a s t   b a c t e r i a   by  t h e   s e r i a l   t w o - f o l d  

a g a r   d i l u t i o n   m e t h o d .   N u t r i e n t   a g a r   m e d i u m   was  u s e d  

f o r   g r a m - p o s i t i v e   and   g r a m - n e g a t i v e   o r g a n i s m s   a n d  

No.   1001  m e d i u m   (3%  g l y c e r o l ,   0.3%  s o d i u m   L - g l u t a m a t e ,  

0 .2%  p e p t o n e ,   0 .31%  Na2HPo4 ,   0.1%  KH2PO4,  0 . 0 0 5 % ;  

a m m o n i u m   c i t r a t e ,   0 . 001%  MgSO4  and   1.5%  a g a r )   f o r  

a c i d - f a s t   o r g a n i s m s .   As  shown  i n   T a b l e   8,   BBM-2040  A  a n d  

B  s h o w e d   weak   a n t i b a c t e r i a l   a c t i v i t y   a g a i n s t   S t r e p t o c o c c u s  

p y o g e n e s ,   M i c r o c o c c u s   l u t e u s ,   M i c r o c o c c u s   f l a v u s   a n d  

M y c o b a c t e r i u m   s t r a i n s .   The  a n t i b a c t e r i a l   s p e c t r u m   o f  

BBM-2040   i s   s i m i l a r   to   t h a t   o f   n e o t h r a m y c i n .   B B M - 2 0 4 0  

d o e s   n o t   i n d u c e   p r o p h a g e   i n   l y s o g e n i c   b a c t e r i a   up  t o  

a  c o n c e n t r a t i o n   of   100  m c g / m l .  





The  a n t i t u m o r   a c t i v i t y   o f   BBM-2040A  a n d   B  was  d e t e r m i n e d  

i n   m i c e   (BDF1  s t r a i n )   a g a i n s t   l y m p h o c y t i c   l e u k e m i a  

P 3 8 8 .   E a c h   m o u s e   was  i n o c u l a t e d   i n t r a p e r i t o n e a l l y  

w i t h   1 0   c e l l s   o f   t u m o r .   G r a d e d   d o s e s   o f   t e s t   c o m p o u n d s  

w e r e   a d m i n i s t e r e d   to   m i c e   i n t r a p e r i t o n e a l l y   24  h o u r s  

a f t e r   t h e   t u m o r   i m p l a n t a t i o n .   The  t r e a t m e n t s   w e r e  

g i v e n   o n c e   d a i l y   f o r   9  d a y s   (qd  1+9  s c h e d u l e )  .  

N e o t h r a m y c i n   was   c o m p a r a t i v e l y   t e s t e d   as   a  r e f e r e n c e  

c o m p o u n d .   The  r e s u l t s   a r e   shown  i n  T a b l e   9.  B B M - 2 0 4 0 A  

a n d   n e o t h r a m y c i n   w e r e   s i m i l a r l y   a c t i v e   i n   t h i s  

e x p e r i m e n t ,   w h i l e   BBM-2040B  was  s o m e w h a t   l e s s   a c t i v e  

t h a n   B B M - 2 0 4 0 A .  

The  a c u t e   t o x i c i t y   of   BBM-2040A  a n d   B  was  d e t e r m i n e d  

i n   m i c e   (ddY  s t r a i n )   by  s i n g l e   i n t r a p e r i t o n e a l   a d -  

m i n i s t r a t i o n ,   t h e   LD50  b e i n g   34  m g / k g   a n d   57  m g / k g  

r e s p e c t i v e l y .   The  i n t r a p e r i t o n e a l   LD50  o f   n e o t h r a -  

m y c i n   h a s   b e e n   r e p o r t e d   t o   be  2 0 - 3 0   m g / k g .  



A n t i t u m o r   a c t i v i t y   of   BBM-2040A  was  a l s o   d e m o n s t r a t e d  

b y  a   s e c o n d   e x p e r i m e n t   i n  w h i c h   BBM-2040A  was  t e s t e d  

a g a i n s t   P388   l e u k e m i a   c o m p a r a t i v e l y  w i t h   n e o t h r a m y c i n  

and   t h e   2 p - h y d r o x y   e p i m e r   of  BBM-2040A.   In   t h i s  

e x p e r i m e n t   l y m p h a t i c   l e u k e m i a   P388  was  i m p l a n t e d  

i n t r a p e r i t o n e a l l y   i n t o   m a l e   BDF1  m i c e   a t   an  i n o c u l u m  

s i z e   of   106  c e l l s   p e r   m o u s e .   T e s t   c o m p o u n d s   w e r e   d i s -  

s o l v e d   i n   0.9%  s a l i n e   c o n t a i n i n g   10%  d i m e t h y l s u l f o x i d e .  

G r a d e d   d o s e s   of   t e s t   c o m p o u n d s   w e r e   a d m i n i s t e r e d   to   m i c e  

i n t r a p e r i t o n e a l l y   24  h o u r s   a f t e r   t h e   t u m o r   i m p l a n t a t i o n ,  

a n d   t h e   t r e a t m e n t   was  c o n t i n u e d   o n c e   d a i l y   f o r   9  d a y s .  

R e s u l t s   o f   t h e   e x p e r i m e n t   a r e   shown  b e l o w   i n   T a b l e   1 0 .  

BBM-2040A  and   n e o t h r a m y c i n   w e r e   s i m i l a r l y   a c t i v e ,   w h i l e  

t h e   2 β - h y d r o x y   e p i m e r   of   BBM-2040A  was  i n a c t i v e   a t  

1  m g / k g / d a y ;   t h e   h i g h e s t   d o s e   t e s t e d .  

L e g e n d   f o r   T a b l e   10  b e l o w :  

Tumor   i n o c u l u m :   106  a s c i t e s   c e l l s   i m p l a n t e d   i . p .  

H o s t   : @  
BDF1  m i c e  

T r e a t m e n t :   QD  1 @  9,  i . p .  

E v a l u a t i o n   :  MST  =  m e d i a n   s u r v i v a l   t i m e  

E f f e c t   :  %  T/C  =  (MST  t r e a t e d / M S T   c o n t r o l )   x  1 0 0  

C r i t e r i a   :  %  T / C  ≥ 1 2 5   c o n s i d e r e d   as  s i g n i f i c a n t  
a n t i t u m o r   a c t i v i t y  





As  s h o w n   a b o v e   BBM-2040  A  and  B  p o s s e s s   a n t i b a c t e r i a l  

a c t i v i t y   a g a i n s t   v a r i o u s   g r a m - p o s i t i v e   a n d   a c i d - f a s t  

b a c t e r i a   and   a r e   t h u s   u s e f u l   in   t h e   t h e r a p e u t i c  

t r e a t m e n t   o f   mammals   and   o t h e r   a n i m a l s   f o r   i n f e c t i o u s  

d i s e a s e s   c a u s e d   by  s u c h   b a c t e r i a .   A d d i t i o n a l l y ,   t h e y  

may  be  u t i l i z e d   f o r   o t h e r   c o n v e n t i o n a l   a p p l i c a t i o n s  

of   a n t i b a c t e r i a l   a g e n t s   s u c h   as  ' d i s i n f e c t i n g  

m e d i c a l   and   d e n t a l   e q u i p m e n t .  

The  m a r k e d   a n t i t u m o r   a c t i v i t y   shown  a g a i n s t   F3 .88  

l e u k e m i a   i n   m i c e   i n d i c a t e   t h a t   BBM-2040A  and   B  a r e  

a l s o   t h e r a p e u t i c a l l y   u s e f u l   i n   i n h i b i t i n g . t h e   g r o w t h  

of   m a m m a l i a n   t u m o r s .  

The  p r e s e n t   i n v e n t i o n ,   t h e r e f o r e ,   p r o v i d e d   a  m e t h o d  

f o r   t h e r e a p e u t i c a l l y   t r e a t i n g   an  a n i m a l   h o s t  a f f e c t e d  

by  a  b a c t e r i a l   i n f e c t i o n   o r   by  a  m a l i g n a n t   t u m o r   w h i c h  

c o m p r i s e s   a d m i n i s t e r i n g   t o   s a i d   h o s t   an  e f f e c t i v e  

a n t i b a c t e r i a l   or   t u m o r - i n b i b i t i n g   d o s e   of   B B M - 2 0 4 0 A  

or   B  o r   a  p h a r m a c e u t i c a l   c o m p o s i t i o n   t h e r e o f .  

In   a n o t h e r   a s p e c t   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  

p h a r m a c e u t i c a l   c o m p o s i t i o n   w h i c h   c o m p r i s e s   an  e f f e c t i v e  

a n t i - b a c t e r i a l   o r   t u m o r - i n h i b i t i n g   a m o u n t   o f   BBM-2040  A 

o r   B,  o r   a  m i x t u r e   t h e r e o f ,   in   c o m b i n a t i o n   w i t h   an  i n e r t  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   c a r r i e r   o r   d i l u e n t .   T h e s e  

c o m p o s i t i o n s   my  be  made  up  in   any  p h a r m a c e u t i c a l   f o r m  

a p p r o p r i a t e   f o r   p a r e n t e r a l   a d m i n i s t r a t i o n .  

P r e p a r a t i o n s   a c c o r d i n g   to   t h e   i n v e n t i o n   f o r   p a r e n t e r a l  

a d m i n i s t r a t i o n   i n c l u d e   s t e r i l e   a q u e o u s   o r   n o n - a q u e o u s  

s o l u t i o n s ,   s u s p e n s i o n s   o r   e m u l s i o n s .   They   may  a l s o   b e  



m a n u f a c t u r e d   i n   t h e   f o r m   o f   s t e r i l e   s o l i d   c o m p o s i t i o n s  w h i c h  

c a n   be   d i s s o l v e d   in   s t e r i l e   w a t e r ,   p h y s i o l o g i c a l   s a l i n e   o r  

some  o t h e r   s t e r i l e   i n j e c t a b l e   m e d i u m   i m m e d i a t e l y  

b e f o r e   u s e .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   a c t u a l   p r e f e r r e d   a m o u n t s  

o f   t h e   BBM-2040  a n t i b i o t i c   u s e d   w i l l   v a r y   a c c o r d i n g  

t o   t h e   p a r t i c u l a r   c o m p o s i t i o n   f o r m u l a t e d ,   t h e   mode  o f  

a p p l i c a t i o n   and   t h e   p a r t i c u l a r   s i t u s ,   h o s t   and   d i s e a s e  

> e i n g   t r e a t e d .   Many  f a c t o r s   t h a t   m o d i f y   t h e   a c t i o n   o f  

t h e   d r u g   w i l l   be  t a k e n   i n t o   a c c o u n t   by  t h o s e   s k i l l e d  

i n   t h e   a r t ,   f o r   e x a m p l e ,   a g e ,   b o d y - w e i g h t , . s e x ,   d i e t ,  

t i m e   o f   a d m i n i s t r a t i o n ,   r o u t e   o f   a d m i n i s t r a t i o n ,   r e t e  

o f   e x c r e t i o n ,   c o n d i t i o n   o f   t h e   h o s t ,   d r u g   c o m b i n a t i o n s ,  

r e a c t i o n   s e n s i t i v i t i e s   and   s e v e r i t y   o f   t h e   d i s e a s e .  

A d m i n i s t r a t i o n   c an   be  c a r r i e d   o u t   c o n t i n u o u s l y   o r  

p e r i o d i c a l l y   w i t h i n   t h e   maximum  t o l e r a t e d   d o s e .  O p t i m a l  

a p p l i c a t i o n   r a t e s   f o r   a  g i v e n   s e t   o f   c o n d i t i o n s   c a n  

be  a s c e r t a i n e d   by  t h o s e   s k i l l e d   i n   t h e   a r t   u s i n g  

c o n v e n t i o n a l   d o s a g e   a d m i n i s t r a t i o n   t e s t s   i n   v i e w   of   t h e  

a b o v e   g u i d e l i n e s .  

The  f o l l o w i n g   e x a m p l e s   a r e   p r o v i d e d   f o r   i l l u s t r a t i v e  

p u r p o s e s   o n l y   and   a r e   n o t   i n t e n d e d   to   l i m i t   t h e   s c o p e  
o f   t h e   i n v e n t i o n .  



E x a m p l e   1 

F e r m e n t a t i o n   of  B B M - 2 0 4 0  

A  w e l l   g rown   a g a r   s l a n t   of   S t r e p t o m y c e s   s p .   s t r a i n  

No.  J 5 7 6 - 9 9   was  u s e d   t o   i n o c u l a t e   s e e d   m e d i u m   c o n t a i n i n g  

3 . 0   %  s o y b e a n   m e a l ,   2.0%  c o r n   s t a r c h ,   1.0%  CaC03  a n d  

0 . 3 3   %,MgSO4 '7H2O,   t h e   pH  b e i n g   a d j u s t e d   t o   7 . 0   b e f o r e  

s t e r i l i z a t i o n .   The  s e e d   c u l t u r e   was  i n c u b a t e d   a t   2 8  ° C  

f o r   3  d a y s   on  a  r o t a r y   s h a k e r   (250  rpm)  and   4  ml  o f  

t h e   g r o w t h   was  t r a n s f e r r e d   i n t o   a  5 0 0 - m l   E r l e n m e y e r  

f l a s k   w h i c h   c o n t a i n e d   100  ml  of   f e r m e n t a t i o n   m e d i u m  

h a v i n g   t h e   same  c o m p o s i t i o n   a s  t h e   s e e d   m e d i u m .  

F e r m e n t a t i o n   was  c a r r i e d   o u t   on  a  r o t a r y   s h a k e r   a t  

2 8  ° C   and  t h e   a n t i b i o t i c   a c t i v i t y   in   t h e   f e r m e n t a t i o n  

b r o t h   was  d e t e r m i n e d   by  p a p e r   d i s c   a g a r - d i f f u s i o n  

a s s a y   u s i n g   B a c i l l u s   s u b t i l i s   M45  (a  R e c   m u t a n t )   a s  

a  t e s t   o r g a n i s m .   The  pH  of   t h e   b r o t h   g r a d u a l l y   r o s e  

w i t h   t h e   p r o g r e s s   o f   f e r m e n t a t i o n   and   r e a c h e d   8 . 0  -   8 . 2  

a f t e r   120  h o u r s   when  a  p e a k   a n t i b i o t i c   p o t e n c y   o f  

50  m c g / m l   was  o b t a i n e d .  

E x a m p l e   2 

I s o l a t i o n   of   BBM-2040  A 

The  h a r v e s t e d   b r o t h   (20  l i t e r s )   p r e p a r e d   a c c o r d i n g   t o  

E x a m p l e   1  was  s e p a r a t e d   i n t o   m y c e l i a l   c a k e   and  b r o t h  

s u p e r n a t e   by  u s i n g   a  c o n t i n u o u s   c e n t r i f u g e   ( K o k u s a n   H - 6 0 0 ) .  

The  m y c e l i a l   c a k e   was  s t i r r e d   w i t h   3  l i t e r s   of   m e t h a n o l  

f o r   30  m i n u t e s   and  t h e   m e t h a n o l i c   e x t r a c t   was  c o n -  

c e n t r a t e d   to   an  a q u e o u s   s o l u t i o n   (400  m l ) .   The  b r o t h  



s u p e r n a t e   was  a p p l i e d   to   a  c o l u m n   o f   DIAION  H P - 2 0  

(2  l i t e r s )   a n d ,   a f t e r   b e i n g   w a s h e d   w i t h   w a t e r   (3  l i t e r s ) ,  
t h e   c o l u m n   was  d e v e l o p e d   w i t h   a  m i x t u r e   o f   n - b u t a n o l -  

m e t h a n o l - w a t e r   ( 2 : 1 : 1   v / v )   t o   e l u t e   t h e   a n t i b i o t i c  

a c t i v i t y .   The  a c t i v e   e l u a t e   was  e v a p o r a t e d   i n   v a c u o  

t o   an  a q u e o u s   c o n c e n t r a t e   (400  ml)  a n d   c o m b i n e d   w i t h  

t h e   a q u e o u s   c o n c e n t r a t e   d e r i v e d   f r o m   t h e   m y c e l i a l   e x -  

t r a c t .   The  m i x t u r e   was  w a s h e d   w i t h   two  8 0 0 - m l   p o r t i o n s  

o f   e t h y l   a c e t a t e   and   e x t r a c t e d   w i t h   two  8 0 0 - m l   p o r t i o n s  

o f   n - b u t a n o l .   The  b u t a n o l   e x t r a c t s   w e r e   c o m b i n e d   a n d  

c o n c e n t r a t e d  i n   v a c u o   t o   a f f o r d   c r u d e   BBM-2040  a s  

a  b r o w n i s h   s o l i d   ( 6 . 6   g r a m s ) .   T h i s   s o l i d . w a s - d i s s o l v e d  

i n   a  s m a l l   a m o u n t   o f   m e t h a n o l   a n d   c h a r g e d  o n   a  c o l u m n  

o f   s i l i c a   g e l   ( W a k o g e l   C - 2 0 0 ,   100  g r a m s )   w h i c h   w a s  

d e v e l o p e d   w i t h   a  m i x t u r e   o f   e t h y l   a c e t a t e - m e t h a n o l  

( 9 : 1   i n   v o l u m e ) .   The  e l u t i o n   was  m o n i t o r e d  b y   b i o a s s a y  

(B.  s u b t i l i s   M45)  and   by  UV  a b s o r p t i o n   a t   254  n m .  

The  c h r o m a t o g r a p h i c   p r o c e s s   was  c a r r i e d   o u t   in   a  c o l d  

r o o m   a t   5  ° C .   The  a c t i v e   e l u a t e s   w e r e   c o m b i n e d ,  

c o n c e n t r a t e d   in   v a c u o   and   l y o p h i l i z e d .   A m o r p h o u s   w h i t e  

s o l i d   t h u s   o b t a i n e d   was  c r y s t a l l i z e d   f r o m   m e t h a n o l   t o  

g i v e   a  p u r e   p r e p a r a t i o n   o f   BBM-2040  A  as  c o l o r l e s s  

n e e d l e s   ( 1 . 1 0   g r a m s ) .  

E x a m p l e   3 

I s o l a t i o n   o f   BBM-2040  B 

The  f e r m e n t a t i o n   b r o t h   (50  l i t e r s )   p r e p a r e d   a c c o r d i n g  

t o   E x a m p l e   1  was  c e n t r i f u g e d   by  a  c o n t i n u o u s   c e n t r i f u g e  

a p p a r a t u s .   The  m y c e l i a l   c a k e   c o l l e c t e d   was  h o m o g e n i z e d  

w i t h   80  %  a q u e o u s   a c e t o n e   (14  l i t e r s )   f o r   30  m i n u t e s  

a n d   i n s o l u b l e   m a t e r i a l s   w e r e   r e m o v e d   by  f i l t r a t i o n .  



The  f i l t r a t e   was  c o n c e n t r a t e d   in   v a c u o   t o   an  a q u e o u s  
s o l u t i o n   w h i c h   was  c o m b i n e d   w i t h   t h e   b r o t h   s u p e r n a t e   a n d  

p a s s e d   t h r o u g h   a  c o l u m n   o f   DIAION  HP-20   ( 2 , 5   l i t e r s ) .  

The  c o l u m n   was  w a s h e d   w i t h   w a t e r   (8  l i t e r s )   and  t h e  

a c t i v i t y   e l u t e d   w i t h   80 %  a q u e o u s   a c e t o n e .   The  c o m b i n e d  

a c t i v e   e l u a t e s   (8  l i t e r s )   w e r e   c o n c e n t r a t e d   i n   v a c u o  

t o   an  a q u e o u s   s o l u t i o n   (2  l i t e r s ) ,   w h i c h   was  w a s h e d  

w i t h   two  2 - l i t e r   p o r t i o n s   of   e t h y l   a c e t a t e   and  t h e n  

e x t r a c t e d   w i t h   two  2 - l i t e r   p o r t i o n s   o f   n - b u t a n o l .  

The  n - b u t a n o l   e x t r a c t s   w e r e   c o m b i n e d   and   e v a p o r a t e d  
in   v a c u o   to   g i v e   c r u d e   s o l i d   of   BBM-2040B  ( 2 3 . 9   g r a m s ) .  

S i n c e   BBM-204-OB  i s   r e l a t i v e l y   u n s t a b l e   i n   s o l u t i o n s ,  

t h e   c h r o m a t o g r a p h i c   p r o c e s s   d e s c r i b e d   b e l o w   was  o p e r a t e d  

in   a  c o l d   room  ( 5 ° C ) .   The  c r u d e   s o l i d   of   B B M - 2 0 4 0 B  

(23  g r a m s )   was  d i s s o l v e d   in   a  s m a l l   v o l u m e   of   a q u e o u s  
a c e t o n i t r i l e   and  a p p l i e d   t o   a  c o l u m n   of   s i l i c a   g e l  

(200  g ) .   The  c o l u m n   was  d e v e l o p e d   w i t h   95%  a q u e o u s  

a c e t o n i t r i l e   and  t h e   e l u t i o n   m o n i t o r e d   by  b i o a s s a y  

(B.  s u b t i l i s   M45)  and   TLC  ( S i 0 2 ; E t O A c - M e O H   =  4:1  v / v ) .  

A p p r o p r i a t e   f r a c t i o n s   w e r e   c o l l e c t e d   and   c o n c e n t r a t e d   i n  

v a c u o   b e l o w   3 5  ° C   and   l y o p h i l i z e d   to   a f f o r d   a  p u r e  

s a m p l e   of  BBM-2040B  as  an  a m o r p h o u s   w h i t e   p o w d e r  

( 3 . 3 0   g r a m s ) .  



1.  The  a n t i b i o t i c   BBM-2040B  h a v i n g   t h e   f o r m u l a  

a n d   i t s   m e t h a n o l   a d d u c t . B B M - 2 0 4 0 A   h a v i n g   t h e  

f o r m u l a  



2.  The  p r o c e s s   f o r   t h e   p r o d u c t i o n   of   t h e  a n t i b i o t i c s  

of   c l a i m   1,  w h i c h   c o m p r i s e s   c u l t i v a t i n g   a  

B B M - 2 0 4 0 - p r o d u c i n g   s t r a i n   of   S t r e p t o m y c e s   s p .   i n  

an  a q u e o u s   n u t r i e n t   med ium  c o n t a i n i n g   a s s i m i l a b l e  

s o u r c e s   o f   c a r b o n   and  n i t r o g e n   u n d e r   s u b m e r g e d  

a e r o b i c   c o n d i t i o n s   u n t i l   a  s u b s t a n t i a l   a m o u n t  

of   BBM-2040  i s   p r o d u c e d   by  s a i d   o r g a n i s m   i n  

s a i d   c u l t u r e   med ium  and  t h e n   r e c o v e r i n g   t h e   BBM- 

2040  a n t i b i o t i c   f rom  t h e   c u l t u r e  m e d i u m   in   i t s  

d e s m e t h a n o l   f o r m   o r  m e t h a n o l   a d d u c t   f o r m .  

3.  The  p r o c e s s   a c c o r d i n g   t o   c l a i m   2  w h e r e i n   t h e  

B B M - 2 0 4 0 - p r o d u c i n g   o r g a n i s m   i s   S t r e p t o m y c e s   s p .  
s t r a i n   J 5 7 6 - 9 9   (ATCC  39143)   o r   a  B B M - 2 0 4 0 - p r o -  

d u c i n g   m u t a n t   or   v a r i a n t   t h e r e o f .  

4.  A  b i o l o g i c a l l y   p u r e   c u l t u r e   of   t h e   m i c r o o r g a n i s m  

S t r e p t o m y c e s   s p .   ATCC  3 9 1 4 3 ,   s a i d   c u l t u r e   b e i n g  

c a p a b l e   of   p r o d u c i n g   t h e   a n t i b i o t i c   BBM-2040  i n  

a  r e c o v e r a b l e   q u a n t i t y   u p o n   c u l t i v a t i o n   i n   a n  

a q u e o u s   n u t r i e n t   medium  c o n t a i n i n g   a s s i m i l a b l e  

s o u r c e s   of   n i t r o g e n   and  c a r b o n .  

5.  A  p h a r m a c e u t i c a l   c o m p o s i t i o n   f o r   t r e a t m e n t   o f  

b a c t e r i a l   i n f e c t i o n s   c o m p r i s i n g   an  e f f e c t i v e  

a n t i b a c t e r i a l   a m o u n t   of  a t   l e a s t   one  of  t h e  

a n t i b i o t i c s   of  c l a i m   1  in   c o m b i n a t i o n   w i t h   a  

p h a r m a c e u t i c a l   c a r r i e r   or   d i l u e n t .  



6.  A  p h a r m a c e u t i c a l   c o m p o s i t i o n   f o r   t r e a t m e n t   o f  

m a l i g n a n t   t u m o r s   in   m a m m a l i a n   h o s t s   c o m p r i s i n g  

an  e f f e c t i v e   t u m o r - i n h i b i t i n g   a m o u n t   of   a t   l e a s t  

one   o f   t h e   a n t i b i o t i c s   of   c l a i m   1  in   c o m b i n a t i o n  

w i t h   a  p h a r m a c e u t i c a l   c a r r i e r   or   d i l u e n t .  
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